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[57] ABSTRACT

A thermoelement which rapidly determines tempera-
ture and which is protected from disturbing signals
during the measurement of temperature in a vacuum
furnace composed of a thermocouple which is protec-
tively sheathed by a transparent quartz glass portective
tubing pipe which has wrapped around it a continuous
conductive metal element which is grounded.

4 Claims, 1 Drawing Figure
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THERMOELEMENT FOR MEASUREMENT OF
TEMPERATURE IN VACUUM FURNACES

The present invention relates to a thermoelement

comprising a thermocouple and a protective tubular
covering for the measurement of temperatures in vac-

uum furnaces in the range of 300° to 1300° C.

Temperature control in vacuum furnaces is accom-
plished under normal circumstances by using thermoel-
ements formed of a thermocouple, primarily platinum/-
platinum rhodium and a protective tube. As the protec-
tive tube material, ceramic material is largely used,
particularly aluminum oxide. According to the thick-
ness of the wall and the temperature range to be mea-
sured and controlled, the protective tube causes a delay
in the measurement of the temperature at the thermo-
couple. Particularly in the temperature range of 300° to
600° C. this noticeable delay can assume 2 considerable
-magnitude. In addition, it has been determined that on
thermoelements with non-metallic protective tubes dis-
turbing stresses are easily transmitted and as a result the
entire measuring system is rendered unsuitable.

It was therefore the object of the present invention to
provide a thermoelement comprising a thermocouple
and a protective pipe or tube covering for the measure-
ment of temperatures in vacuum furnaces in the range
of 300° to 1300° C., which also leads to a rapid determi-
nation of temperature at relatively low furnace temper-
atures and which in addition provides for protection
against disturbing stresses.

This object of the present invention is achieved by
providing a thermocouple protective pipe made of
quartz glass and which is grounded with a metallic wire
which is wrapped around the pipe.

Preferably, 1 to 5 wire wrappings are utilized per
centimeter of protective pipe length whereby the wire
wrappings lie directly on the protective pipe. The wind-
ings are based on continuous metal wire of suitable
compositions. |

The quartz glass is transparent to light and infrared
rays and therefore very quickly transmits even the rela-
tively weak heatwaves to the thermocouple even at
relatively low temperature ranges so that the tempera-
tures utilized in the vacuum furnace are essentially

- quickly determined and precisely measured as com-.

pared to thermoelements that have conventional ce-
ramic protective pipes.

The windings with a grounded metal wire protects
the thermoelement from electrical disturbing influences

in the furnace without hindering the transmissivity of
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the rays through the protective tube. Suitable wire
materials that can be used depending upon the tempera-
ture of the furnace are chrome nickel, molybdenum and
platinum.

The invention may be further understood with refer-
ence to the FIGURE which shows in a schematic repre-
sentation the thermoelement of the present invention.

Described in further detail, the drawing shows a
thermoelement which is comprised of a protective tub-

‘ing, circular in cross section, (1) made of quartz glass in

which there is formed a carrier body (2) which has
formed therein the thermocouple (3). The protective
tubing (1) has wound around its outer surface at least
one metal wire (4) in a plurality of turnings. The wire is
in direct contact with the quartz tube. The tube is posi-
tioned in a holder (5) of any conventional configuration.
The metal wire windings (4) are grounded (6) through
any conventional means. The size and dimensions of the
thermoelement of the present invention are conven-
tional and any shape or configuration can be use. Like-
wise, the housing (§) is of a conventional nature and
may be changed in accordance with the desired utiliza-
tion and design of the vaccum furnace.

Further variations and modifications of the present
invention will be apparent to those skilled in the art and
such are intended to be encompassed by the claims
appended hereto.

The German patent application No. P 35 28 161.8
with the priority of Aug. 6, 1985 is relied on and incor-
porated herein by reference.

We claim:

1. A thermoelement for measuring temperatures in a
range of 300° to 1300° C. in a vacuum furnace, the
thermoelement comprising a thermocouple, a protec-
tive tubing formed of quartz glass for enclosing the
thermocouple, and a metal wire wound in a plurality of
windings around the quartz glass protective tubing, the
wire being grounded such that said grounded metal
wire protects the thermoelement from electrical dis-
turbing influences without hindering the transmissivity
of the protective tubing to light and infrared rays.

2. The thermoelement according to claim 1, wherein
the the protective tubing has 1 to 5 windings per centi-
meter.

3. The thermoelement according to claim 2, wherein
the metal wire is a2 member selected from the group
consisting of chrome nickel, molybdenum and platinum.

4. The thermoelement according to claim 1, wherein

the wire i1s wound directly on the quartz glass surface.
T R |
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